
4- 



FIG. 4 a 



FIG. 4 b 




FIG. 17 
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DRILL A BOREHOLE THROUGH AN 
EARTH FORMATION WITH A DRILL 
STRING INCLUDING A TUBULAR SUB 
WITH A SLOTTED STATION, EACH SLOT 
FULLY PENETRATING THE TUBULAR 
WALL TO PROVIDE CONTINUOUS 
PASSAGE OF EM ENERGY 



ENGAGE A RUN-IN TOOL ADAPTED 
WITH SIGNAL TRANSMITTING AND/OR 
RECEIVING MEANS WITHIN THE SUB 
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LOCATE THE RUN-IN TOOL WITHIN 
THE SUB TO ALIGN A SIGNAL TRANS- 
MITTING OR RECEIVING MEANS WITH 
A SLOTTED STATION 



TRANSMIT OR RECEIVE A SIGNAL 
THROUGH THE FORMATION VIA THE 
TRANSMITTING OR RECEIVING MEANS 



FIG. 25 
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ADAPT A DOWNHOLE TOOL WITH 
SIGNAL TRANSMITTING MEANS AND 
SIGNAL RECEIVING MEANS 






ADAPT THE DOWN 
END MEANS CAP/ 
ING A FISHING H 
CONNECTION , 


HOLE TOOL WITH 
\BLE OF ACCEPT- 
EAD OR A CABLE 
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WITH THE FISHING HEAD ON THE 
TOOL, ENGAGE THE TOOL WITHIN A 
DRILL STRING TO MEASURE A FOR- 
MATION CHA RA C TER I ST I CUT I L IZI N G 
THE TRANSMITTING AND RECEIVING 
MEANS, AS THE DRILL STRING 
TRAVERSES THE BOREHOLE 



WITH THE CABLE CONNECTION ON 
THE TOOL, CONNECT A CABLE TO THE 
TOOL AND SUSPEND THE TOOL WITH- 
IN THE BOREHOLE TO MEASURE THE 
FORMATION CHARACTERISTIC UTI- 
LIZING THE TRANSMITTING AND 
RECEIVING MEANS 



FIG. 26 



PLACE AN INSERT WITHIN THE 
TUBULAR OPENING, THE INSERT 
FORMED IN THE SHAPE OF THE 
OPENING 
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APPLY BONDING MATERIAL TO THE 
INSERT AND /OR OPENING 
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FIG. 27 
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( 



PLACE AN INSERT WITHIN THE TUBU- 
LAR OPENING, THE INSERT FORMED 
IN THE SHAPE OF THE OPENING 



PLACE RETAINER MEANS WITHIN THE 
TUBULAR TO SUPPORT THE INSERT 
AGAINST THE OPENING 
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FIG. 28 




FIG. 31 



V1 + V2 »> Vertical Dipole 
V1 - V2 >» Horizontal Dipole 
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DISPOSE AN ELONGATED BODY WITHIN THE 
BOREHOLE, THE BODY HAVING TUBULAR WALLS, 
A CENTRAL BORE, AND AT LEAST ONE SLOT 
FULLY PENETRATING THE TUBULAR WALL 
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DISPOSE A SUPPORT WITHIN THE BODY CENTRAL 

BORE, THE SUPPORT HAVING A LONGITUDINAL 
AXIS AND AN ANTENNA ADAPTED TO GENERATE A 
MAGNETIC DIPOLE MOMENT WITH A TRANSVERSEJ 
OR CONTROLLABLE ORIENTATION 



J 



ALIGN THE ANTENNA WITH THE SLOT ON THE 

BODY J 
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TRANSMIT OR RECEIVE A SIGNAL WITH THE 
ANTENNA TO DETERMINE THE FORMATION {] 
PROPERTY 



FIG. 40 



